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The proposed rate law for the anodic oxidation of
chemisorbed carbonaceous residues on platinized-
platinum electrodes has been verified by the establish-
ment of the absence of any influence of chloride ion
concentration on the energy of oxidation of the residues.
IN the. electro-oxidatio.ll .of car1J<!naceous residueschemisorbed on platinized-platinum 1-4 electrode
in acid sulphate solutions, the following rate law
was experimentally obsclved1,4,5:
i = nFkOorg(I-0org) exp ~<p,F/RT ... (1)
where i is the current passing, n is the number of
electrons involved in the oxidation of the residue,
F is the Faraday, ~ is the charge transfer coefficient,
<Pris the potential measured versus reversible hydro-
gen electrode (RHE) in the same experimental
electrolyte at PH, = 1 atmosphere. This kinetic
rate law was developed on the basis of the following
mechanism 3-6:
H20 ~ OHads+H++e- ... (2)
Rads+CHads s~~ ROHads ~a~ CO2 ••. (3)
In the case of acid chloride medium, however,
the experimental rate law was different and it was
influenced by pH and chloride ion activity as given
below? :
i = nFk'Oorg(1-00rg)aCl~aJ-I'!' exp ~'4)rFIRT ... (4)
where aH+ and aCl- are the activities of proton and
chloride ions in solution, rx and rx' are fractions (0·2
and 0·5 respectively) and W ~ 0·5.
Further during our studies with chloride ions the
following dependence was also noticed+-":
[_2ir_-J = 52 mV2 log aCl- Oorg,T
In other words, the plateau potential of film oxida-
tion was a function of log [Cl].
<Pr= f (log aCl-)
Substituting k', Arrhenius equation
be rewritten as
. ( Ea)J = nFA exp - RT Oorg(1-0org)
-a -a' ~<PrF
X aCl- a H+ exp -RT
... (5)
... (6)
(Eq. 4) could
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Fig. 1 - Ea vs .pr plots for the anodic oxidation of chemi-
sorbed formaldehyde in 0'1M HCI+O-4SM H,SO. (-0-)
and l'OM HCI (-.-) at Oorg=O'S
... (7)
(where A is the Arrhenius factor and E« the energy
of activation for the oxidation of the residue).
The energy of activation could be obtained by
differentiating Eg. (7).
[
2 log iJ _ -Ea
01/1' OorgpH ..pr - Z-:303R ... (8)
If our experimental rate equation is accurate, we
should get E; independent of [Cl-J as [Cl-J #- O.
This is understandable because the potential con-
straint of Eq, (8) takes care of [CI-J as in Eq. (6).
The present note is an effort in this direction.
The details of the experiments were described
elsewhere'':". The chemisorbed films of formalde-
hyde were formed in acid sulphate solutions with
steady state polarization in the potential span of
0·4 to 0·5 V. The film was thoroughly washed with
deoxygenated experimental electrolyte and oxidized
in (i) O·IM HCl+0'45M H2S04 or (ii) 1M HCl, at
the required current density (in the range 2·5 X 10-5
to 4x 10-4 A/geom. cm-) and at the required tem-
perature (in the range 4-80").
The Tafel plots for the chemisorbed formaldehyde
films obtained in 1M HCl and at an organic coverage
of 0·5 and at various temperatures are similar to
those obtaineds-" at O'lM HCl+0-45M H2S04,
From these plots we could determine the E; at
various <Pr, and Cl (as in Eq, 8). The log i vs liT
relations obtained at various <Prwere used to deter-
mine Ea. The Ea-<Pr dependence of these films
presented in Fig. 1 clearly demonstrates that the
variation noticed in the E; is insignificant, despite
the fact that [Cl] was changed by one order.
This is in complete agreement with our expectation
and supports the rate law and consequently the
mechanism proposed in acid chloride medium.
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The second-order rate constants of the alkaline
solvolysis of rnonochloroacetate ion in water-ethanol
solutions have been determined. The reactivity is
enhanced by increasing the amount of ethanol in the
water-ethanol solvent mixtures and the rate of reaction
varies with ethanol concentration in a non-linear
manner. The activation parameters show an extre-
mum at about 0·8 water mole fraction.
IN a previous study! the alkaline solvolysis ofmonochloroacetate ion in water-methanol
solutions was investigated. It was found that the
rate constants exhibit a maximum at about
0'85 water mole fraction and the entropy and
enthalpy of activation exhibit a minimum at 0·7
water mole fraction. It has long been realized that
there is a considerable diversity of behaviour of
the thermodynamic activation parameters toward
solvent composition of various binary solvent sys-
terns". In the present study the alkaline solvolysis
of monochloroacetate ion was investigated in water-
ethanol solutions to learn more about the behaviour
of rate constants and of /iH* and /is* toward
solvent composition.
Details of the experimental methods are similar
to those outlined in the previous paper'.
The reaction rates in a series of water-ethanol
solutions covering a wide range of solvent composi-
tions and reactant concentrations were found to
follow the second-order rate law, being first-order
----.-----~~-
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TABLE 1 - EFFECT OF TE~rpERATURE AND SOLVENT
CO~POSITION ON THE RATE CONSTANTS OF ALKALINE
SOLVOLYSIS OF SODIU~I l\IONOCHLOROACETATE IN
.VATER-ETHANOL SOLUTIONS
Ethanol
(% by wt)
Temp. Dielectric k X 105
°C constant (litre mole"! see-I)
38·7 73·6 0'567 ± 0·025
48·2 70·6 1'66 ± 0·05
55'0 68,3 3-36 ± 0,05
63·0 65'6 7·83 ± 0·1
38·7 63·0 0'74 ± 0·03
48·2 60·5 1·76 ± 0·07
55·0 58·3 3·70 ± 0·1
63·0 56·0 9·32 ± 0·25
38·7 53·7 083 ± 0·04
48·2 51·7 2·00 ± 0·1
55'() 5()·() 3·96 ± 0·1
63·0 47·6 9·34 ± 0·25
38·7 47·0 0·97 ± 0·03
48·2 45·0 2·35 ± 0·05
55·0 43·4 4·70 ± 0·1
63·0 41·5 13-00 ± 0'5
38·7 38'2 1·43 ± 0·05
48·2 36·5 3·78 ± 0·1
55·0 35·0 7·86 ± 0·1
63·0 35·5 18·4 ± 0·5
38·7 30·5 2'50 ± 0·05
48·2 29·0 7·02 ± 0·2
55·0 28'() 15·4 ± 0·1
63·0 26'5 45'6 ± 0·1
38·7 24·5 3·26 ± 0·06
48·2 23·2 8·65 ± 0·3
55·0 22·4 19·2 ± 0·2
63·0 21·2 50·0 ± 0·3
o
20·8
38·6
52·0
69·5
83·9
95'5
in each of the monochloroacetate ion and the
solvoxide ion. There is an increase in the specific
rate constant with increasing the amount of ethanol
in the solvent mixtures and the rate of reaction
increases first slowly up to about 60% by weight
ethanol and then more rapidly with increase in
ethanol content of the medium on further ethanol
addition. The results, listed in Table 1, show that
as the solvent polarity increases the reaction rate
decreases. This is not in agreement with electro-
static consideration which require d In kid (liD) to
be negative if the ions have the same chargeM. It
is probable that in a mixture of water and an
organic solvent with low dielectric constant, the
molecules of water will be preferentially oriented
around the ions; the dielectric constant in the
vicinity of the ions will thus be different from that
in the bulk. In such a case, the interaction between
the water molecules and the reactant ions, and the
degree of orientation of these molecules around the
ions increase as the amount of ethanol in the
solvent mixture increases.
The energies of activation were calculated from
the temperature coefficient of the rate constants.
The enthalpy and entropy of activation for the
solvolysis reaction were calculated from the rate
constants using the absolute rate theory equations'
and the results, together with /iG*, the free energy
